Pancreatic endocrine microadenomatosis in patients with von Hippel-Lindau disease: characterization by VHL/HIF pathway proteins expression.
Von Hippel-Lindau (VHL) disease is an inherited syndrome caused by germline mutation in the VHL tumor suppressor gene predisposing to pancreatic endocrine tumors (PET). Whether these tumors derive from preexisting endocrine microadenomatosis as in multiple endocrine neoplasia type 1 (MEN1) is yet unknown. pVHL regulates hypoxia-inducible factor (HIF) that causes transcription activity of target genes like carbonic anhydrase 9 (CA9), vascular endothelial growth factor (VEGF), and cyclin D1. Our aim was to look for overexpression of these molecules to identify precursor endocrine lesions in the pancreas of VHL patients. Nontumoral pancreas of 18 VHL patients operated on for PET, was examined for microadenomatosis (<or=5 mm) and compared with pancreatic specimen obtained from non-VHL patients or MEN1 patients. The immunohistochemical expression of chromogranin, insulin, glucagon, HIF-1alpha, HIF-2alpha, VEGF, CA9, cyclin D1, and CD34 was assessed. In addition to 39 macrotumors (1 to 5/patient), chromogranin-positive endocrine microadenomas were found in 13 (72%) patients located within acini or close to ducts or islets. Strong coexpression of HIF-1alpha, cyclin D1, CA9, and VEGF and lack of expression of insulin and glucagon allowed distinction with normal or hyperplastic islets. CD34 identified a high microvessel density in these nodules. Expression of HIF-1alpha and CA9 was not found in islets of controls and in MEN1 microadenomas. Pancreatic endocrine microadenomas are present in >70% of VHL patients operated on for PET. These results demonstrate that the pVHL/HIF pathway is involved very early in pancreatic endocrine tumorigenesis in this disease.